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SUMMARY 


Problem 

MEintenance  of  large  materiel  stockpiles  in  a  few  locations  has  been  replaced  with  a 
policy  of  rapid  global  force  projection  supported  by  strategic  lift.  Because  strategic  lift 
and  mobility  define  the  effectiveness  of  force  projections,  large  logistical  footprints  can 
no  longer  be  supported.  Therefore,  new  approaches  to  determine  how  to  best  matp-h 
logistical  support  to  operational  requirements  must  be  developed  and  implemented. 

Objective 

The  primary  goal  of  the  present  study  is  to  develop  a  Preventive  Medicine  (PM)  model 
that  can  be  used  to  identify  the  appropriate  mix  of  supplies,  relate  each  supply  item  to  a 
specific  mission  objective  and  task,  and  then  use  the  estimated  fi-equency  of  each  PM  task 
to  establish  the  quantity  required  of  each  item  of  materiel. 

Approach 

Subject  Matter  Experts  (SMEs)  firom  14  Navy  and  Marine  Corps  commands  were 
assembled  and  tasked  with  identifying  the  primary  PM  objectives  required  in  a  theater  of 
operations.  For  each  of  the  8  primary  objectives  identified,  task  profiles  detailing  the 
step-by-step  approach  used  to  achieve  the  objectives  were  constructed.  In  the  next  phase, 
SMEs  were  asked  to  assign  the  supplies  required  to  conduct  the  tasks  and  to  estimate  the 
relative  fi'equency  of  each  task  under  the  conditions  of  a  worst-case  scenario  conflict. 
Finally,  a  computer  program  was  used  to  project  both  the  number  of  times  each  PM  task 
might  be  conducted  and  the  type  and  quantity  of  materiel  that  would  be  required  to 
effectively  complete  the  tasks.  The  materiel  projected  by  the  program  was  then  organized 
into  an  equipment  block  and  a  consumable  block. 

Results 


The  two  PM  AMAL  (Authorized  Medical  Allowance  List)  supply  blocks  were  compared 
with  the  current  Marine  Corps  PM  AMALs.  Sigmficant  decreases  in  number  of  items, 
weight,  volume,  and  cost  were  realized  in  both  the  equipment  AMAL  637  and  the 
consiunable  AMAL  638.  The  items  selected  for  deletion  were  limited  to  those  that  could 
not  be  linked  to  any  PM  objective  or  task  conducted  in  theater.  Because  a  number  of 
items  not  currently  stocked  were  added,  the  capability  of  the  blocks  was  enhanced.  For 
example,  upgrades  to  water-quality  testing,  pesticide  application,  personal  protective 
equipment,  and  food  sanitation  capability  were  implemented. 
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A  Model  for  Predicting  Marine  Corps  Expeditionary  Force 
Preventive  Medicine  Materiel  Requirements 


INTRODUCTION 

Safeguarding  and  promoting  the  health  of  all  Navy  and  Marine  Corps  personnel  is  the 
primary  mission  of  the  Navy  Medical  Department.  This  objective  can  be  largely 
accomplished  by  preventive  medicine  (PM)  units  which  emphasize  the  preservation  of 
health  as  the  primary  means  of  maximizing  the  effectiveness  of  the  individual.’ 

In  a  theater  of  operations,  the  prevention  of  disease  is  one  of  the  most  important  functions 
of  any  military  medical  service.  Traditionally,  military  forces  have  lost  more  personnel  to 
disease  than  to  direct  combat  with  opposing  forces.^  Within  the  Marine  Expeditionary 
Force  (MEF),  the  bulk  of  resources  dedicated  to  the  prevention  of  disease-related 
casualties  is  assigned  to  the  Medical  Battalion  Force  Service  Support  Group  (FSSG). 

In  contrast  to  the  operational  situations  expected  during  the  cold  war  era,  threats  to  U.S. 
security  are  now  more  global,  diverse,  and  continually  changing.  Maintenance  of  large 
materiel  build-ups  in  a  few  locations  has  been  replaced  with  a  policy  of  rapid  global  force 
projection  supported  by  strategic  lift.  Strategic  lift  and  mobility  define  the  effectiveness 
of  force  projections.^  Because  large  logistical  footprints  can  no  longer  be  supported,  new 
approaches  to  determine  how  to  best  match  logistical  support  to  operational  requirements 
must  be  developed  and  applied  to  evolving  force  medical  capabilities.''  One  approach, 
developed  by  the  Naval  Health  Research  Center  (NHRC),  has  used  specific  theater 
clinical  requirements  as  the  basis  for  determining  medical  supply  needs  of  various  Marine 
Corps  medical  force  capabilities  including  first  responders.  Battalion  Aid  Stations, 
resuscitative  surgical  units,  laboratory,  and  x-ray In  this  approach,  a  model  links  each 
piece  of  materiel  to  a  clinical  requirement  that  is  expressed  as  a  specific  medical  task  used 
to  treat  specific  injuries  or  illnesses  known  to  occur  in  a  theater  of  operations. 

Using  this  modeling  approach,  NHRC  has  been  able  to  reduce  significantly  the  cube  and 
weight  of  Marine  Corps  class  VIII  materiel  while  increasing  clinical  capability  of 
deployed  forces.  Because  the  model  uses  mission-defined  requirements  to  assign 
resources,  it  is  possible  to  modify  the  methodology  to  reflect  the  needs  and  requirements 
of  PM  units.  Instead  of  relating  supply  requirements  to  clinical  tasks  and  patients,  PM 
supplies  would  be  related  to  mission  objectives  and  the  tasks  required  to  accomplish 
those  objectives.  In  the  present  study,  this  methodology  of  using  a  mission-  and  task- 
based  approach  has  been  applied  to  Marine  Corps  PM  logistics.  The  goal  of  the  study  was 
to  develop  a  PM  model  that  can  be  used  to  identify  the  appropriate  mix  of  supplies,  relate 
each  item  of  supply  to  a  specific  mission  objective,  and  then  use  the  estimated  frequency 
each  task  is  conducted  to  establish  the  quantity  required  of  each  materiel  item. 
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METHOD 


Participants.  Twenty  Navy  and  Marine  Corps  PM  personnel  participated  in  the  study. 
These  SMEs  were  drawn  from  the  14  Navy/Marine  Corps  commands  listed  in  Table  1. 
The  specialties  within  the  group  consisted  of  6  epidemiologists,  3  entomologists,  5 
environmental  health  officers  (EHOs),  and  6  preventive  medicine  technicians  (PMTs). 


Table  1 

Subject  Matter  Expert  Command  Representation 


•  P*  Medical  Battalion 

Camp  Pendleton,  CA 

•  P  Marine  Division 

Camp  Pendleton,  CA 

•  2"“*  Medical  Battalion 

Camp  Lejeune,  NC 

•  2”**  Marine  Division 

Camp  Lejeune,  NC 

•  1®*  Force  Service  Support  Group 

Camp  Pendleton,  CA 

•  3'**  Marine  Division 

Okinawa,  Japan 

•  2“‘‘  Force  Service  Support  Group 

Camp  Lejeune,  NC 

•  Marine  Corps  Combat  Development 
Command,  Quantico,  VA 

•  Marine  Corps  Systems  Command 
Quantico,  VA 

•  P‘  Medical  Logistics  Cormnand 

Camp  Pendleton,  CA 

•  Environmental  Preventive  Med  Unit-5 
San  Diego,  CA 

•  Blount  Island  Command 

Bloimt  Island,  FL 

•  Naval  Environmental  Health  Center 
Norfolk,  VA 

•  Naval  Hospital  Camp  Lejeime 

Camp  Lejeune,  NC 

Procedures.  The  first  phase  in  development  of  the  model  required  an  examination  of  the 
goals  or  objectives  of  the  PM  mission  in  theater.”  SMEs  were  assembled  and  asked  to 
identify  the  primary  objectives  PM  persormel  must  achieve  to  successfully  fulfill  their 
mission  during  the  first  60  days  of  a  MEF  operation.  This  process  resulted  in  the 
identification  of  8  primary  PM  objectives.  These  objectives,  shown  in  Table  2,  formed 
the  foundation  upon  which  the  remaining  portions  of  the  model  rested. 

Table  2 

Theater  Preventive  Medicine  Objectives 


•  1  Water  Sanitation 

•  5  Food  Sanitation 

•  2  Pest  Control 

•  6  Common  Area  Sanitation 

•  3  Heat/Cold  Injury  Prevention 

•  7  Berthing  Sanitation 

•  4  Communicable  Disease  Control 

•  8  Waste  Management 

‘  LCDR  Julie  D.  Del  Vecchio,  REHS,  MPH,  MSC,  USN,  is  credited  with  providing  the  essential  elements 
required  to  complete  this  phase  of  the  study.  She  is  currently  an  environmental  health  ofiEcer  at  the  Naval 
Environmental  and  Preventive  Medicine  Unit  No.  5. 


2 


Once  the  PM  objectives  had  been  identified,  SMEs  were  again  assembled  and  asked  to 
examine  the  actions  PM  personnel  take  to  accomplish  the  objectives.  This  process  yielded 
the  component  tasks  required  to  achieve  each  PM  objective.  The  tasks  associated  with 
each  PM  objective,  shown  in  Table  3,  were  arranged  in  a  step-by-step  fashion  that 
illustrated  each  of  the  critical  elements  in  the  process  of  achieving  the  objectives. 

Tables 

Task  Profiles  for  Preventive  Medicine  Objectives 


PM  Objective  1:  Water  Sanitation 


Task# 

Z500 

Z501 

Z502 

Z504 

Z505 

Z506 

Z507 

Z508 

Z790 

Z791 

Z792 


Task  Description 

Select  Site  of  Potable  Water  Source 

Ensure  Potable  Water  Supply  Secure  from  Contamination 

Conduct  Superchlorination  of  Bulk  Potable  Water  Containers 

Obtain  Water  Sample/Conduct  pH  Testing 

Obtain  Water  Sample/Conduct  Chlorine  Testing 

Obtain  Water/Ice  Sample/Conduct  Bacteriological  Testing 

Obtain  Water  Sample/Conduct  Chemical  Testing 

Conduct  Chemical  Agent  Testing  (Nerve,  Mustard,  Cyanide,  Lewisite) 

Document/Report  Inspection  Results 

Make  Recommendations/Troubleshoot  Discrepancies 

Conduct  Training 


PM  Objective  2:  Pest  Control 

Task  #  Task  Description 

Z540  Conduct/Report  Results  of  Arthropod  Surveillance 

Z541  Conduct/Report  Results  of  Vector  Borne  Disease  Assessment 

Z542  Conduct  Large  Area  Arthropod  Control 

Z543  Conduct  Small  Area  Arthropod  Control 

Z544  Implement  Personal  Protective  Measures  for  Pesticide  Operators 

Z546  Conduct  Proper  Disposal/Retrograde  of  Pesticides 

Z547  Conduct  Ultra  Low  Volume  (ULV)  Arthropod  Control 

Z548  Prepare/Moxmt  Entomological  Sample 

Z549  Prepare  Entomological  Sample  for  Shipment 

Z550  Conduct  Rodent  Surveillance  &  Control 

Z5  5 1  Provide  Recommendations  for  Disposal  of  Dead  Rodents 

Z552  Dispense  Personal  Insect  Repellant  (Supplemental  to  782  Gear) 
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PM  Objective  3:  Heat/Cold  Injury  Prevention 


Task  #  Task  Description 

Z580  Monitor/Report  Ambient  Air  Temperature  (Dry  Bulb) 

Z581  Monitor/Report  Evaporative  Response  (Wet  Bulb) 

Z582  Monitor/Report  Radiant  Heat  Index  (Black  Globe) 

Z583  Make  Work  Cycle/Work  Duration  Recommendations 
Z584  Monitor/Report  Heat  Stress  Index 
Z792  Conduct  Training 

PM  Objective  4:  Communicable  Disease  Intervention 

Task  #  Task  Description 

Z600  Screen  Sick-call  Logs  for  Infectious  Disease  Cases 

Z601  Compile/Report  Infectious  Disease  Statistics 

Z602  Conduct  Patient-Tracing  Interviews 

Z603  Establish  Liaison  w/  Host  Nation  Officials 

Z604  Assist  Medical  Personnel  w/  Disease  Testing  (Inch  Malaria  Smear) 

Z605  Initiate  Remedial  Action  to  Prevent  Disease  Recurrences 
Z606  Assist  Medical  Personnel  in  Establishing  Infection  Control  Policy 
Z607  Assist  Medical  Personnel  in  Obtaining  Specimens/Samples  for  Shipment 
Z608  Package/Ship  Specimen/Sample 

Z6 1 2  Assist  Medical  Personnel  in  Administering  Vaccines/Prophylaxis 
Z792  Conduct  Training 

PM  Objective  5:  Food  Sanitation 

Task  #  Task  Description 

Z640  Assist  in  Selection  of  Messing  and  Food  Storage  Sites 

Z641  Review  Setup/Blueprints  for  Chow  Halls 

Z642  Conduct  Inspections  of  Messing  and  Food  Storage  Areas 

Z643  Conduct  Food  Receipt  Testing 

Z644  Evaluate  Food  Sourcing/Transport 

Z790  Document/Report  Inspection  Results 

Z791  Make  RecommendationsA’roubleshoot  Discrepancies 

Z792  Conduct  Training 


PM  Objective  6: Common  Area  Sanitation 


Task  #  Task  Description 

Z660  Make  Recommendation  for  Camp  set-Up 

Z661  Conduct  Sanitation  Inspections  of  Common  Use  Areas 

Z662  Conduct  Sanitation  Inspections  of  Laundry/Shower  Services 

Z790  Document/Report  Inspection  Results 

Z791  Make  Recommendations/Troubleshoot  Discrepancies 

PM  Objective  7:  Berthing  Sanitation 

Task  #  Task  Description 

Z680  Select  Berthing  Site 

Z681  Conduct  Formal  Inspections  of  Berthing  Areas 

Z682  Dispense  Cloth/Bedding  Insect  Repellant  (Supplemental  to  782  Gear) 

Z791  Make  Recommendations/Troubleshoot  Discrepancies 


PM  Objective  8:  Waste  Management 


Task  #  Task  Description 

Z700  Assist  in  Selection  of  Waste  Disposal  Sites 

Z701  Conduct/Report  Inspection  Results 

Z791  Make  Recommendations/Troubleshoot  Discrepancies 


The  next  step  in  the  process  was  to  estimate  the  number  of  times  each  of  the  tasks  for 
each  PM  objective  would  be  conducted.  SMEs  were  instructed  in  the  parameters  of  the 
PM  mission  in  theater,  including  size  of  the  mission  (Major  Regional  Contingency), 
mission  duration  (jSbrst  60  days),  number  of  personnel  at  risk  in  theater  (39,41 1),  and  the 
estunated  number  of  sites  to  inspect  and  maintain  (15).  SMEs  were  also  instructed  to 
presume  some  access  to  transportation  assets  as  a  tool  for  caring  out  their  mission.  While 
transportation  assets  are  not  part  of  the  PM  table  of  equipment,  access  to  vehicles  was 
considered  essential  due  to  the  nature  of  PM  responsibilities  (e.g.,  vehicle-mounted 
spraying,  centralized  water  testing,  food  sourcing  inspections).  Using  these  parameters  as 
a  guide,  SMEs  estimated  the  frequency  of  each  task  in  a  worst-case  situation.  The 
responses  from  each  SME  were  combined  and  consensus  achieved  to  yield  a  final 
estimate  for  each  task. 
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The  final  step  in  the  process  of  building  the  model  required  determining  the  best  mix  of 
supplies  to  conduct  each  of  the  tasks.  SMEs  examined  each  task  and  assigned  the  supplies 
most  suitable  to  the  completion  of  that  task  (Appendix  A).  Items  currently  in  the 
Authorized  Medical  Allowance  Lists  (AMALs)  were  used,  when  appropriate,  before  new 
supply  items  were  brought  into  the  system.  When  new  items  were  added,  they  were 
selected  from  the  pool  of  joint  service-approved  items  provided  by  the  Joint  Readiness 
Clinical  Advisory  Board  (JRCAB,  formerly  the  Defense  Medical  Standardization  Board). 
New  items  were  added  when  either  an  identified  mission  requirement  was  not  being  met 
with  current  materiel,  or  when  upgrades  in  technology  or  reductions  in  weight  and  cube 
were  indicated. 

With  the  completion  of  the  assignment  of  supplies  to  the  tasks,  the  four  primary 
components  of  MEF  PM  necessary  to  project  supply  requirements  were  identified.  These 
were  (1)  PM  objectives  in  theater,  (2)  tasks  conducted  to  achieve  the  objectives,  (3)  task 
frequency,  and  (4)  the  supplies  required  to  conduct  each  task.  The  PM  supplies  required 
to  support  a  MEF  operation  were  projected  with  a  computer  program  that  linked  supplies 
to  tasks  using  the  information  on  PM  objectives  and  task  frequency. 

Projecting  PM  Supply  Requirements 

Preventive  medicine  supplies  were  projected  for  the  two  MEF  PM  AMALs.  These  were 
the  PM  equipment  AMAL  637  and  the  PM  consumable  AMAL  638.  These  2  blocks  of 
materiel  are  designed  to  supply  PM  support  to  the  MEF  for  the  first  60  days  of  a  major 
regional  contingency.  The  equipment  AMAL  637  contains  the  reusable  materiel  and  the 
consumable  AMAL  638  contains  the  single-use  items  necessary  to  establish  a  PM  section 
providing  technical  advice  to  theater  commanders,  inspection  of  food  service  and  waste 
disposal  operations,  maintenance  of  potable  water  supplies,  vector  control,  and 
coordination  of  control  measures  required  for  the  monitoring  of  communicable  disease 
and  immunization  programs. 

Projecting  equipment  requirements.  Two  steps  were  required  to  obtain  the  equipment 
estimates  for  the  AMAL  637.  These  were  (1)  identify  the  individual  items,  and  (2) 
determine  the  quantity  of  each  to  stock.  Completing  the  first  step  required  establishing  a 
mission  requirement  for  each  item.  This  process  was  accomplished  by  linking  each  item 
considered  for  inclusion  in  the  AMAL  637  to  a  known  PM  task  to  be  conducted  in 
theater.  To  do  this,  SMEs  examined  each  of  the  tasks  and  assigned  only  those  items 
required  to  effectively  complete  the  tasks.  The  second  step,  determining  the  quantity  of 
each  piece  of  equipment  to  stock,  was  accomplished  by  matching  item  quantity  to  the 
number  and  specialties  of  the  personnel  in  the  MEF  PM  Table  of  Organization  (TO). 
Fleet  Marine  Force  (FMF)  personnel  in  the  MEF  PM  units  are  organized  into  one  of  3 
sections  (FMFM  4-50).  As  shown  in  Figure  4,  these  are  (1)  Marine  Division,  typically 
consisting  of  1  EHO  and  17  PMTs;  (2)  Marine  Wing,  typically  consisting  of  1  EHO  and  9 
PMTs;  and  (3)  Force  Service  Support  Group  typically  consisting  of  4  EHOs,  3 
entomologists,  and  21  PMTs. 
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Figure  4 

A  Representation  of  MEF  Preventive  Medicine  Personnel  Organized  to  Provide  Theaterwide  Support 


All  Capabilities  Except  Water  BAC-T,  Water  Chemical 
and  Some  Entomology 


Using  the  MEF  PM  TO  as  a  baseline,  personnel  from  each  of  the  three  sections  were 
grouped  into  teams  so  that  PM  coverage  for  the  MEF  could  be  evenly  distributed 
throughout  a  theater  of  operation.  As  shown  in  Figure  4,  The  MEF  TO  permits  the 
formation  of  approximately  14  such  teams  organized  according  to  the  PM  specialties  of 
team  members.  Because  the  nature  of  the  PM  mission  requires  that  broad  support  be 
provided  to  the  MEF,  the  teams  were  structured  to  be  capable  of  providing  PM  coverage 
for  a  number  of  detachments  with  the  equipment  from  the  AMAL  637.  Determining  the 
number  of  each  item,  to  stock  in  the  proposed  AMAL  637  was  accomplished  by  relating 
item  quantity  to  the  number  and  composition  of  the  teams  the  items  were  reqtiired  to 
support.  For  example,  the  quantity  of  each  piece  of  entomological  equipment  to  stock  was 
determined  by  ensuring  that  each  entomology  team  had  an  adequate  amount  of  equipment 
to  permit  the  successful  completion  of  each  of  the  tasks  in  the  pest  control  objective. 

Projecting  consumable  item  requirements.  As  with  the  projection  of  the  equipment 
AMAL,  two  steps  were  required  to  obtain  supply  estimates  for  the  consumable  AMAL 
638.  The  first  step,  identifying  the  individual  items,  was  accomplished  using  the  same 
methodology  in  which  each  consumable  item  was  reviewed  to  determine  if  it  had  a 
mission-specific  link  to  a  known  PM  task  to  be  conducted  in  theater.  The  second  step, 
determining  the  quantity  of  each  consumable  item  to  stock,  was  conducted  differently. 
Because  consumable  items  are  single  use,  the  quantity  required  to  support  the  mission  is 
related  not  only  to  team  composition  but  also  to  the  number  of  times  team  members  are 
expected  to  conduct  each  of  the  tasks.  Therefore,  it  becomes  necessary  to  use  the 
estimates  of  task  accomplishment  provided  by  the  SMEs. 

The  frequencies  of  task  accomplishment  were  combined  with  the  other  variables  of  the 
model  (PM  objectives,  tasks,  supplies)  to  derive  projections  of  the  quantity  of  each 
consumable  to  stock  in  the  proposed  AMAL  638.  For  each  task,  the  quantity  of 
consumable  materiel  required  to  conduct  the  task  a  single  time  was  multiplied  by  the 
number  of  times  the  task  was  estimated  to  be  accomplished  within  the  first  60  days  of  an 
operation.  The  quantities  of  each  consumable  were  then  summed  for  each  of  the  tasks 
identified  in  the  PM  objectives.  This  process  yielded  a  total  quantity  of  materiel  required 
for  each  consumable  item.  These  totals  were  then  divided  by  the  appropriate  units  of 
issue  to  generate  the  required  number  of  packages  of  each  item  to  stock  in  the 
consumable  AMAL  638. 


RESULTS  AND  DISCUSSION 

Preventive  Medicine  Equipment  Requirements  (AMAL  637) 

The  PM  equipment  AMAL  637  was  produced  using  the  PM  objectives,  the  PM  objective 
task  profiles,  and  the  task  supply  assignments  established  by  the  SMEs.  Appendix  B 
shows  the  proposed  list  of  equipment  Each  item  in  the  list  is  referenced  with  its  National 
Stock  Number  (NSN),  item  description,  quantity  required,  unit  weight,  unit  cube,  and  unit 
cost  Equipment  items  that  were  added  to  upgrade  mission  capability  are  marked  with  an 
asterisk. 


8 


When  the  composition  of  the  proposed  AMAL  had  been  determined,  it  was  compared 
with  the  current  Marine  Corps  PM  equipment  AMAL.  Results  of  the  comparison, 
presented  in  Table  4,  show  that  the  proposed  PM  equipment  AMAL  contains  71  fewer 
items.  This  represents  an  item  decrease  of  50.7%.  Reductions  in  weight,  cubic  volume, 
and  cost  were  also  realized  when  compared  with  the  current  PM  equipment  block.  Table 
4  further  shows  that  by  establishing  the  mission-specific  requirement  for  each  item, 
weight  could  be  reduced  26.8%,  cubic  volume  by  29.4%,  and  cost  by  30.8%. 

Table  4 

Comparison  Between  Current  and  Proposed  Preventive  Medicine  Equipment  AMAL  637 


No.  of  Items 

Weight 

Volume 

Cost 

Current  PM  Equip 
AMAL  637 

140 

1746.61 

184.25 

$61,169.74 

Proposed  PM  Equip 
AMAL  637 

69 

1277.67 

130.05 

$42,330.63 

%  Reduction 

-50.7  % 

-26.8  % 

-29.4  % 

-30.8  % 

While  significant  reductions  were  realized  in  the  proposed  AMAL,  very  little  change  in 
the  actual  capability  of  the  block  resulted.  This  occurred  because  the  items  identified  for 
deletion  could  not  be  linked  to  either  a  PM  objective  or  PM  task  conducted  within  the 
scope  the  MEF  mission.  For  example,  a  number  of  laboratory  items  have  been  proposed 
for  deletion.  The  PM  TO  does  not  include  the  laboratory  technicians  or  microbiologists 
necessary  to  operate  the  eqmpment,  conduct  the  analyses,  or  interpret  the  results. 
Therefore,  a  PM  objective  related  to  a  biological  lab  could  not  be  established.*’  In 
addition,  when  the  laboratory  items  were  examined  to  assess  their  function,  it  was  foxmd 
that  key  components  needed  to  conduct  analyses  were  missing,  making  it  difficult  to 
conduct  testing.  Furthermore,  changes  were  not  limited  to  deletions.  Some  items,  such  as 
upgrades  to  pesticide  spraying  and  water  testing,  that  reflected  advances  in  technology 
were  added. 

Preventive  Medicine  Consumable  Requirements  (AMAL  638) 

The  PM  consumable  AMAL  638  was  produced  using  the  PM  objectives,  the  PM 
objective  task  profiles,  the  task  accomplishment  frequencies,  and  the  task  supply 
assignments  established  by  the  SMEs.  Appendix  C  shows  the  proposed  list  of 
consumables.  Each  item  in  the  list  is  referenced  with  its  NSN,  item  description,  quantity 
required,  unit  weight,  unit  cube,  and  unit  cost.  Consumable  items  that  were  added  to 
upgrade  mission  capability  are  marked  with  an  asterisk. 

''  Biological  laboratory  capability  currently  exists  in  the  MEF  at  the  surgical  company  level.  This  laboratory 
function  is  staffed  with  1  laboratory  chief  and  3  laboratory  technicians.  In  addition,  the  Forward 
Deployable  Preventive  Medicine  Unit  (FD-PMU)  concept  of  operation,  currently  in  development,  includes 
biological  laboratory  capability  as  a  key  component.  The  concept  of  operation  proposes  staffing  this 
laboratory  capability  with  5  microbiologists  and  5  laboratory  technicians. 
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When  the  composition  of  the  proposed  AMAL  had  been  determined,  it  was  compared 
with  the  current  Marine  Corps  consumable  AMAL.  Results  of  the  comparison,  presented 
in  Table  5,  show  that  the  proposed  PM  consumable  AMAL  contains  16  fewer  items.  This 
represents  an  item  decrease  of  17.2%.  Reductions  in  weight,  cubic  volume,  and  cost  were 
also  realized  when  compared  with  the  current  PM  consumable  block.  Table  5  further 
shows  that  by  establishing  the  mission-specific  requirement  for  each  item,  weight  could 
be  reduced  10.1%,  cubic  volume  25.6%,  and  cost  by  33.7%. 


Table  5 

Comparison  Between  Current  and  Proposed  PM  Consumable  AMAL  638 


No.  of  Items 

Weight 

Volume 

Cost 

Current  PM  Cons 
AMAL  638 

93 

4151.94 

350.68 

$55,229.64 

Proposed  PM  Cons 
AMAL  638 

77 

3733.32 

260.91 

$36,599.81 

%  Reduction 

-17.2% 

-10.1  % 

-25.6  % 

-33.7  % 

While  significant  reductions  in  items,  weight,  volume,  and  cost  were  realized,  the 
capability  of  the  consumable  PM  blocks  weis  not  decreased.  Items  deleted  were  limited  to 
those  that  had  no  link  to  a  mission-specific  PM  objective  or  task  conducted  within  the 
context  of  the  PM  mission.  Furthermore,  because  some  procedures  identified  by  the 
SMEs  as  critical  to  the  PM  mission  could  not  be  adequately  performed  with  the  current 
materiel,  items  were  added  to  enhance  capability  to  a  more  desirable  level.  For  example, 
the  current  bacteriological  water-testing  materiel  was  replaced  with  the  Colileit™  system, 
upgraded  pesticides  were  added,  and  cotton  coveralls  for  pesticide  operators  were 
replaced  with  Tyvek™  suits. 

CONCLUSIONS 

Using  the  mission-objective,  task-oriented  approach  presented  in  this  study  yielded  an 
efficient,  highly  capable  block  of  materiel.  The  model  used  in  this  approach  reduced  the 
PM  theater  mission  to  its  individual  component  elements  while  retaining  a  broad 
overview  of  the  mission  that  preserved  the  many  inter-relationships  among  the  different 
objectives  and  tasks.  In  this  way,  the  items  selected  to  conduct  the  tasks  could  be  more 
closely  matched  to  requirements  and  the  overall  quantity  of  items  limited  because  single 
items  with  potential  for  achieving  multiple  tasks  in  different  objectives  could  be 
identified.  In  addition,  supply  intensive  tasks,  such  as  the  Millipore  bacteriological  water¬ 
testing  system  currently  being  used  in  the  blocks,  could  be  identified  and  selected  for 
efforts  to  incorporate  newer,  less  supply  intensive  technologies.  As  a  result  of  this 
process,  newer,  more  effective  technologies,  such  as  Colilert™  bacteriological  testing, 
ultraviolet  lights  for  water  sanitation  and  pest  control,  multi-function  tools  that  replace 


much  of  the  individual  single  function  gear,  and  improved  personnel  protective 
equipment  were  added. 

This  effort  to  validate  the  MEF  PM  materiel  provided  an  opportunity  to  both  enhance 
standardi2ation  between  the  PM  blocks  and  the  remaining  MEF  blocks  and  to  advance 
the  goals  of  joint  standardization  of  materiel  across  the  services.  Prior  to  validating  the 
PM  blocks,  NHRC  had  conducted  an  exhaustive  examination  of  12  MEF  AMALs, 
including  the  Battalion  Aid  Station,  X-ray,  Laboratory,  Shock  Surgical  Team/Triage, 
Operating  Room,  and  the  Acute  Care  wards.  In  each  effort,  standardization  was  achieved 
by  ensuring  each  AMAL  used  the  same  piece  of  gear  to  conduct  the  same  tasks.  This 
process  was  also  carried  over  to  the  PM  AMALs,  resulting  in  fewer  supply  items  for  the 
medical  logistic  warehouses  to  order,  maintain,  and  inventory.  Furthermore,  each  new 
item  added  to  any  of  the  blocks,  including  the  PM  AMALs,  was  selected  from  the 
JRCAB  list  of  joint  service-approved  materiel. 

The  effort  to  enhance  standardization  should  also  be  injected  into  the  development 
process  of  new  assemblages  of  materiel.  For  example,  there  is  significant  overlap 
between  the  objectives  of  the  MEF  PM  mission  and  that  of  the  proposed  FD-PMU.’ 
While  the  FD-PMU  has  a  more  extensive  mission  than  that  of  the  MEF  PM  unit  and  a 
significantly  expanded  range  of  staff  support,  standardization  could  be  applied  to  the  core 
objectives  resulting  in  substantial  benefits.  If  the  process  of  standardization  could  be 
achieved  between  the  FD-PMU  and  the  MEF  assemblages,  both  units  would  be  fully 
capable  of  supporting  each  other  because  of  the  interchangeability  of  the  materiel. 
Because  the  mission  of  both  units  could  be  enhanced  by  standardization,  FD-PMU 
component  managers  should  continue  to  work  closely  with  MEF  personneh  to  ensure 
compatibility  between  both  assemblages. 

It  is  recognized  that  effective  response  and  management  of  the  nuclear,  chemical,  and 
biological  warfare  threat  is  a  critical  element  of  the  PM  mission.  However,  it  was  only 
partially  addressed  in  the  model.  Because  joint-service  working  groups  are  currently 
investigating  this  issue  in  depth,  it  was  determined  that  the  NHRC  PM  model  would  not, 
at  this  time,  fully  address  issues  related  to  chemical  and  biological  warfare.  Leading  the 
effort  to  manage  the  response  to  chemical  and  biological  threats  is  the  Chemical 
Biological  Incident  Response  Force  (CBIRF)  working  group.  This  joint-service  working 
group  is  tasked  with  the  development  of  strategies  to  effectively  respond  to  this  Areat. 
CBIRF  is  approaching  the  completion  of  assemblages  of  materiel  for  responding  to  this 
threat  in  a  theater  of  operations.  It  is  recommended  that  the  Marine  Corps  fully  review  the 
CBIRF  initiative  product  before  further  expanding  PM  assets  to  counter  the  chemical  and 
biological  threat. 

Central  to  the  PM  mission  are  the  administrative  tasks  of  assembling  data,  documenting 
findings,  plotting  trends,  and  recording  results.  Historically,  the  gear  stocked  in  the  PM 
AMALs  used  to  support  these  requirements  has  been  limited  to  paper-and-pencil 
methods.  It  is  recognized  that  this  is  no  longer  sufficient.  Capability  in  conducting 
administrative  tasks  must  be  enhanced  to  include  the  tools  currently  used  by  PM 
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practitioners  in  garrison.  This  includes  laptop  computers,  epidemiological  software,  such 
as  the  Field  Medical  Surveillance  System,’®  the  MEDIC"  catalog,  and  spreadsheet 
applications,  as  well  as  printers,  and  communications  equipment.  While  the  solution 
appears  evident,  a  resolution  to  this  problem  was  not  successfully  achieved  in  the  current 
study.  Because  the  automated  information  technology  required  becomes  obsolete  so 
rapidly,  it  is  impractical  to  store  it  in  the  AMALs,  and  therefore,  the  current  methods 
remain.  It  is  recommended  that  this  issue  remain  open  until  an  adequate  solution  is 
achieved. 

Finally,  the  model  developed  to  validate  the  PM  AMALs  was  constructed  to  allow 
multiple  objectives  to  be  achieved.  For  example,  it  can  be  used  to  determine  new  supply 
configurations  that  will  be  needed  to  support  the  changes  in  war-fighting  doctrine 
currently  under  development.  As  these  doctrinal  concepts  are  implemented,  lighter,  more 
mobile  PM  assets  will  be  required.  Because  of  the  inherent  flexibility  of  the  model,  the 
relevant  variables  can  be  adapted  to  develop  the  materiel  assemblages  that  will  be 
required  to  support  different  war-fighting  concepts  as  they  emerge.  Furthermore,  the 
model  lends  itself  to  the  creation  of  modular  blocks  of  materiel  required  to  support 
different  types  and  sizes  of  missions.  Because  the  model  groups  materiel  according  to 
objectives  and  tasks,  it  can  be  used  to  sort  materiel  into  clusters  that  reflect  different 
functions.  For  example,  the  materiel  in  the  PM  AMALs  could  be  modularized  in  ways, 
including  PM  function,  size  of  mission,  or  arranged  to  support  teams  with  various 
capabilities. 
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Appendix  A 

Preventive  Medicine  Tasks  &  Supply  Requirements  to  Conduct  Task  One  Time 


Comparator  Color  Chlorine  &  pH  1  EA  P-Phenylenediamine  Reagent  Tablet 
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Hardware/Software  Requirements  (See  pp  1 1-12) 
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Task  Z605;  Initiate  Remedial  Action  to  Prevent  Disease  Recurrences 
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Task  Z641:  Review  Setup/Blueprints  for  Chowhails 

No  637/638  Supplies  Required 


Appendix  A 

Preventive  Medicine  Tasks  &  Supply  Requirements  to  Conduct  Task  One  Time 


Task  Z660:  Make  Recommendations  for  Camp  Setu 


Appendix  A 

Preventive  Medicine  Tasks  &  Supply  Requirements  to  Conduct  Task  One  Time 


Insect  Repellent  Clothing  602 


Appendix  A 

Preventive  Medicine  Tasks  &  Supply  Requirements  to  Conduct  Task  One  Time 


a 

D 


^  ^  ^ 
U  tQ  tp 


o  cu 


a  c 


I 

< 


Proposed  AMAL  637  -  Preventive  Medicine  Equipment 


•a  Vi 

a  e 

P  U 


u 

JO 

a  a 

P  U 


ja 

•ts  -Sf 
S 

S3  ^ 


Si 

a  S 
&  45 


0^ 

0 


fl 

o 

s 

o 

z 


z 

z 


<<siooiO'^oooo 

^^ocN(N<N(NivS'^T-Hfna«;  ’cnododocn*^ 
^  cncoro^  lOi— I  cnJ 


OO’^VOVOCNOOO 
oornioos^oio^nin 
VO  uS  vd  ‘  ^  ^ 

t-k  CN  (N 

lO  CN 

CS  1-H 


pq'oqppoooo-HO(S<N-H— .jMooooooooSo 
oooooooodoc5oddoodo^'(Ndoododd 


I£21£S2;z;:z;::::;iP^^2^''l!r'^t^^Nmooooovoo^^n(N^ 
Ttovqopor^rninO(NOrni-HT:tOvoi-HOO»— toi^Orn^O 
oo^ooooooo^or^i»“'Oc4ooouSooooc5oo 

O  CN 


CO  CN  O 
'  CN 


^T-tcoo^uo■^vou^^n'^'^'<^m^ncN^o^ococnT^-Omo 


00  in 
VO  O 
CO 

CN  VO 

o  in 

^  CO 
CN  ^ 
^  O 

o  o 
o  o 

O-  VO 
;  CO  VO 


in  o 

CN  00 
in  t> 
CO  CN 
CN  ^ 
CN  ^ 
CN  CN 

o  o 
o  o 
o  o 

CO  CO 
in 

O  00 


CN 

in 

in 

Tj- 

o 

o 

00 

CN 

VO  VO 

1-H 

CN 

CO 

o 

00 

00 

o 

CN 

1— H 

Ov 

ON 

CO 

J_ 

VO 

CO 

CO 

o 

ON 

CO 

o 

CO 

Ov 

Ov 

o 

ON 

CN 

o 

o 

o 

CN 

CN 

ON 

00 

VO 

wo 

CO 

1-H 

wo 

r\ 

00 

CN 

CN 

1-H 

00 

o 

On 

ON 

r- 

ON 

On 

CN 

o 

o 

CN 

o 

00 

O 

00 

00 

CN 

00 

CO 

^  VO 

o 

o 

T* 

CN 

CN 

VO 

CN 

CN 

o 

00 

1— H 

rrl 

CN 

1-1  ^ 

wo 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

hH 

o 

CN 

CN 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Mh 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

wo 

o 

o 

o 

o 

o 

*z. 

o 

o 

o 

o 

CO 

CO 

CN 

CN 

CO 

CO 

CN 

VO 

VO 

ON 

VO 

wo 

wo 

VO 

VO 

VO 

CO 

CN 

C^ 

WO 

OO 

00 

VO 

VO 

VO 

VO 

VO 

VO 

VO 

CO 

:z; 

VO 

CO 

CO 

VO 

o 

o 

CO 

o 

VO 

CN 

rf 

O 

O 

o 


in  in 
ov 


r> 

ov 

o 

o 

o 

o 


VO  CN 
VO  r- 


CO  c/a  c/3 

o  o  o 

>  >  > 

o  o  o 

O  O  O 


0\  <z>  oo 
CN  in  CO 
ov  CN 
CN  OO  fO 
^  CO  ^ 
0^0 

o  o  o 

in  in  in 
rj- 

00  00  00 


PQ 


•§ 

§* 

u 

o 

T3 

a 

^■4 

W) 

a, 

53 


TJ 

Q> 

T3 

T3 

CS 

Vi 

B 

CD 


Proposed  AMAL  637  -  Preventive  Medicine  Equipment 


Ktl 

a  o 
&  U 


<N  l> 
m  00 


ooo^^rno^oooo^^ooo^1^^o^OfMc^oo^o^^^trit^^ 
o^ooc^cNw^ONOfno^ioooor^cNoscno^ONOCNoicn^oo 
uSoor^cS'^c^'Ovdinopr^rfOi-HC^’^^ostnoc^oi  Io4 

^cn  t-h^oocnu^cocn  ^ 


VO  <N 


<N  (N  VO 


00  VO 

cn  cN  *-H 


o 

.H  XI 
fi  0 

U 


O^OCNCNCSOvOr-^ 
OOrn^i— r<N^^O 

^0^0  0  00  0  0 


O  CO  1-H  »— (  1— C  1— H  t-H  1— (  1— (  i-H  ^— (  T— ( 

VO  O  C^O'— tO'^'^OOOOOOOO 

<^t/^fnoooooor^cooooc!c>ooo 


X 

■«  .Sf 

*s| 


O00O«o«omomrtOOOOOw-)OtNOOir)^»— i--<ri-r^o-Hr-c 

oou^<ninfop<soooo^_«r>c^oo^ot^oooooSoo 

>— i0r<S00'^^0’0in000«Nc5»-<>-<0000  0  00  0  0  0'0 

*0  Tj-  ^ 


IS  a 

6  M 

P  £ 


si 

A 

s 

O' 


tn  m 


oo  (N 


^  m  m  cN  cN  <N 


u 


pS 

73 

& 

» 

S 

o 

Z 


2 


rvi 

VO 

O 

ov 


o 
o 
o 

cs  »n 

VO 


s  ^ 

VO  ^ 

CN  ^ 
^  »r) 

=«:  2 

H  O 

Pi 

^  iTi 

Ph  VO 


tn  o  00  O  £P 
00  ^  ^ 
00  o 
cn  r- 
00 
^  cs 


wn  VO 
VO  VO 


o 

OV 

oo 

OV 

o 

o 

o 

cn 

<N 

VO 


r-^ 

<N 

o 

o 

o 

o 

o 

m 

VO 

VO 


VO  Os 
CN  (N 
00  00 
o 


o 

o 

o 


r> 

o 

<N 

O 

o 

to 


rt  00 
Ov  cn 
VO  m 
m  <N 
40 

Ch  cs 

o  o 


40  VO 
VO  VO 


VO  m 


o 

o 

r- 

o 

00 

r-* 

40 

cn 

40 

o 

CN 

o 

o 

OV 

ON 

ON 

CN 

rt 

o 

O 

CN 

o 

o 

VO 

1-H 

o 

o 

CN 

m 

o 

00 

00 

(N 

CN 

ON 

m 

X 

40 

<o 

t<-H 

VO 

40 

40 

o 

VO 

40 

00 

m 

CN 

40 

CO 

X 

a\ 

o 

40 

40 

VO 

VO 

40 

40 

ON 

o 

<o 

CN 

40 

VO 

t— ♦ 

CN 

Tf 

m 

VO 

VO 

m 

CN 

00 

V-H 

CN 

CN 

40 

CN 

CN 

CN 

m 

CN 

40 

40 

o 

o 

o 

O 

o 

=tt 

o 

o 

o 

o 

o 

o  HH 

o 

o 

o 

o 

H  O 

O 

o 

o 

o 

o 

o 

o 

O 

Pi 

o 

o 

o 

o 

Ci 

o 

o 

o 

o 

40 

o 

o 

o 

:3- 

1-M 

1— H 

CN 

CN 

CN 

OO 

CN 

CN 

<i 

CN 

CN 

CN 

40 

40 

*>• 

Ph 

m 

Ph 

VO 

40 

40 

«o 

CN 

I 

CQ 


■§ 

& 

o 

o 

CS 

cd) 

& 


T3 

(D 

-u 

T3 

CO 

CO 

s 


Proposed  AMAL  637  -  Preventive  Medicine  Equipment 


a  o 
P  U 


^r^ooooOr-HT^oc^ooooooo’^ 
ooO'^ojocNOs^ricnvoo^moo 
(N  *int^*oi>vooNvo<Nr^c^Ki> 
,—1  t>^n 
'  ^  1— I  On  CN  <  1-H  ^ 

^  (M 


.ts  Xi 
fi  S 


P  U 


t-ht— (0»— H 
OOOi-HtO<Nt>p^O^OOO 
OcS^Oi^^-hcSoOOOCNOO 


^  ON  o  o  o  o  o 

p  ^  00  p  p  p  »n 

o  O  O  T-I  in  o  ^ 

(N  m 


t-H  O  o  o  o  o  ^ 

p  p  p  p  p  ^  o 

o  vd  ^  00  o  o  o 

(N  <N 


•3  = 

fl 

nS 


<  < 
m  tq 


B 

s 

a 


'M 

.2 

"3 

fi 

s 

o 


(/) 


<N  <N  ON 


m 


m  (N  <N  cn 


<N  cn 


^  VO 
cn  tn 
m  cn 
[>• 

r-  r- 

<N  CN 
CS  <N 

o  o 


O 

o  t-- 

O  VO 


^ 


o 

o 


rN  (N 


r> 

»n  ON 

P  o 
o  o 
o  o 

r-  r- 


o  t-- 

l-H  ^ 

(N  r- 
O  (N 

o 

m 
o  o 
o  o 
io  o 
o  ^ 


*n  m  m  m  m  in 


o 

g 

Q 

§ 

Oh 

Z 

CO 


1— (  m  in 
O  00  VO 
ON  00 
^  O  'Tt 

^  ^  cs 
On  <n  00 
<N  ^  VO 
0^0 
o  o  o 
o  m  m 
CN  NO  VO 
O  VO  VO 
VO  VO 


X3  xi 
o  o 

G  Ch 
P  2 


00  ON 
<N  O 
m  m 
m  Tt 

o  o 

^  i> 
CN  <N 

o  o 
o  o 
o  o 

CN  (N 
m  in 


m 

I 

PQ 


*  Items  added  to  upgrade  capability 


Proposed  AMAL  638  -  Preventive  Medicine  Consumables 


•2 


40 

00 


^®®^^’^ONrnco’^ooooo^’^'^O^ooo'Ot>4oiovqoooo\ 

CO' 


dj 

•p^  X 

s  -S 

^5 


5S5:^'^iSv'CJI£l£JS2C:!£}2fD®f^oooooovoooooTro 
OOi— jO'OCSOO'^OOOOOCNOO^OOOO>n>ri«nOOO 
oooooooooocJOOoddddcNddooodood 


a  M 
P  -s 


r-ioOVOOOtOOOOOO'^OOOOm'^OOO^OOQtf^mrNr^ 

t^TtvOCNvOt^^tOCJONtOOiO^OpO^OOoS^SSJllSo 

^<NVO^Ov-HOr- <0!oOC>r0O4OOC>fn4OOO<NOOOOOi-^ 

t-H  ^  ^ 


•-  2 

^  GO 


d 

d 

d 

a 


a 

B 

o 


z: 

z 


HOOOOOQOOOOOOOOOOOZXOHOOOOOh^J 

0QUPHP-|PH0H53ffi^^f^P-'f^P^f^P^P-lCL|CJPQC^^P^P^P-tPHCL,O 


ggSSSg222ooopooooooooooooooo 

OOOOCNOOOOOOOOOOOOOOOOOOOOOOO 

Om'^CNOCNCNfOCNO^^ONVO^'^'cNrovdiOi-^CNiOTrcniOCN'^* 


’C  00 

CO  CO 
00  0^ 

•g  S' 

o  s? 
.> 

S  <D 


<  CQ  « 


o 

o 

o 

o 


40  CO 

o  m 


o 

o 


40  4n 

o  o 

40  40 
VO  VO 


CN  cn 

CO  00 
On  00 
oo  oo 
O  VO 
<0  CN 
m  Ov 
o 
o  o 

40  O 

o  ^ 
»o  ^r\ 
VO  VO 


CO  G^  O 
40  1"^ 

Tt  00  o 

1— I  1— t  (S^ 

40  ^ 

o  VO  O 
ov  ^ 
0^0 
o  o  o 

40  O  40 
^  40  O 
40  40  ^ 
VO  VO  oo 


o 

o 

o 


00  VO 
ON  00 

r-  r-- 

(N  40  VO 
CO 
O  40 


o 
o 

o  o  o 
40  o  o 

O  CO 
^  40  VO 
00  VO  VO 


CO  ^ 
00  O 

2S 

CS  CS 
00  2 
O  o 

CS  hJ 
t-h  O 

o  o 
o  o 

VO  VO 
VO  VO 


O  40 
^  Tt 

<N  oo 
t> 
40  40 
CO  00 
00  On 

o  o 
o  o 

40  40 
CO  CO 

\0  VO 


o  o  o 
o 

CO  O 


o 

o 

o 

VO 


VO  VO 

o  o 
o  o 

40  40 
CO  ^ 
^  to 
VO  VO 


cs 

o 

O  i-< 

o  o 
o  o 

CO 
VO  40 
VO  VO 


o 

r- 


2  a  ^ 
§  s  ^ 


(N  VO 
(N  (N 

o 


o 

o 


o 
o 

00  <N 
VO 


Q 

s 

a, 


VO  s 


o  o 


S  2 

(N  M 

o  “ 


Q 

2 


K/1 


2^2 


CO 


w  w 

Oh  Oh 

2  2 

xn  CO 

2  2 


VO 

VO 

o 

o 

00 


o 

o 

o 


O  ON 
O  ON 
40  VO 
40  Os 
T^-  CN| 
<N  00 
VO  CO  CN 

-  o  o 
o  o 

40  O 
.  CO 
VO  40  ON 
VO  VO  r^ 


u 


% 

o 

a> 

"O 

CO 

00 

Q. 

X 


TO 

o 

no 

T3 

cd 


Proposed  AMAL  638  —  Preventive  Medieine  Consumables 


J?  ® 
&  U 


<N  ^  O 
00  00  \q  rn 

iri  K  K  O 
VD  IT)  ^  ON 


cNtoov^mvocNONr^’^TfinooirNvooocsm'— 'OOOCNO 
i>aNcnNO'oooNq<N'^(N'^’^cN<Nr^cNvooooNON'Ow^(Noo 
ONCNvduScnoovdo6cnodo6vdoNOcN^’t^cN'^'o6o6tr!o 

^  ^  ^  ^  ^  ^ 


.tiS  OinOOO'^CNOCNCSOO 

gpQ  mOOW^OOOrOOOin^ 

S  rH  -^^’^OOOOOOOO-^ 


<r> 
^  o 


O  O  O  <N 
r-  00  o  (N  o 


00^1—1^000 
ooooooo^ 
0  0000000  0*0001-^00 


*e 

tj  .Sf 

N-'  ^ 


ooooo»nooooooo\otr>ooooo(NO(N^oooooo 
qaNqpqt>r^oqqoqqi>(Nqqq-H<Nqcsm— .^ooin 
'^ON'^*<NO^ocnv£)(Ni(NioNodoiooaNO’^oooooovdoo 

1— ‘  CN  tn 


•-  S 

fl  ^ 


oxooxhooxxxozx:z;:z::200<hhhhooxo 

aHCl3PHPHpqffia^PL,p50QpQfi.(jPQOOOCQC^tLl^CQCQCQaHCLHSpL, 


fi 

s 

a 


oooooooooooooooooooooooooooo 
qqqqqqqqqqqqqqqqqqqqqqoqqqqq 
(sj^^Ovoi— ii— t'^*r<N'^*Ovo-^T^o6NdocN(N^Tt<NTj^'^'^r-^ONd 


<N 


00 


CN 


CO 


<J 

fl 

s 

O 

z 


N 

O 


o  o 

O  <L> 

CO  C/3  ^  _ 

c  a  5  "5 
|_H  HH  <1^  O 

g  s  s  f2 

3  3  P  ^ 

«i-j  «»‘H  »tH  t-H 

o  a>  o  o 

00  00  00^ 
CJ  fl  C 
^  ^  ^  w 

s  ^  ^  c 

fl  fl  fl  g 
O  O  O  fl 

s  s 


bocci  a 
.S  0)  g 

1 1 S 

•C  I  < 


(N  CN  On  1— < 
1— »  VO  NO  1— < 
O  ^  O 
ON  tn  ON 

o  r-  r-*  to 
m  m  o 
O  O  -H  o 

o  o  o  o 
o  o  o  o 

CO  to 
NO  OO  ON  to 
VO  NO  NO 


^ 
^  CM 
CO 
to  1-H 
NO  ON 
cn 


00  00 
VO  r- 
ON  ON 
ON  CNJ 

cn  o 
to  to 


CN  ^ 


O 

O 

o 

to 


CN  to 
NO 


o 
o 
o 
to 
to  to 
NO  NO 


NO  (N 
CO  00 
CO  On 
t-H  ro 

00  ''Cf 
00 
CN  CN 

t~-4  y-^ 

o  o 
o  o 

00  oo 
NO  NO 


to  CO 
CN  NO 
NO  ^ 
CO  CN 
00  ^ 
CO 

y^  T— ^ 

o  o 
o  o 

00  00 
VO  VO 


oo  oo 

CO  CO 
O  ^  CN 
to  ON 
CO  CN  CO 

to  ^  00 

!>«.  y—(  «— 1 

O  O  I-H 

o  o  o 
o  o  o 

00  00  00 
NO  NO  NO 


^  O 

,-H  00 

to  o 
CN  ^ 

o  o 

Tit  ^ 

o  i-< 
o  o 
o  o 

rt  Tt 
00  00 
NO  NO 


JN  NO  O 
NO  ON 

o  oo 
O  CN 
(N  1—1 
OO  CO 
ON  Tt 

o  o 
o  o 
O  to 

CO  1— I 

00  to  to 
NO  r-  NO 


o 

CN 

o 

o 

H-1 

CN 

o 

o 


^  to 

ON  i>  r- 
-It 

00*^00 
r-  NO  ON 
^  (N  ON 
^  On  CN 

o  o  o 
o  o  o 
o  o  o 
to  rt 

VO  NO 
ON  VO  NO 


to  S 
2 

2  ^ 

)0 

Os  nj 

o  J 
O  to 
Tt  O 
NO 

NO  O 


o 

s 

Q 


Ph 

IZ) 

z 


m  VO 
1— <  CO 

oo 

CN  CO 
VO 
to  00 
o  t> 
o 
o  o 
o  o 


CN 

I 

•O 


& 

o 

a> 

2 

W) 

u. 

3 


'O 

<D 

T3 

-O 

CO 


OO  to 
NO  NO 


Proposed  AMAL  638  -  Preventive  Medicine  Consumables 


cN'0'^cS‘^ocnooiooocor^^c^v^c^os4oo\vor^ 

^^^CNCNCnJ  ^ 


CNO^OOOO'^rn'OOCN^CNOOOCNCNC^Om 

oooc>oooc)ooo^c5oc5o'^oooo 


If 


or^vot^oo'^ooiou^o^ioooou^ooo 
inT-McnOt-H^t-^o^ncsi>0'OTtcNu^r^t^ooo 
Ot-^ooooocsrnvdornooioor-IoT-^^^ 
^  ^  m 


NONOOOXX<^;OOOOOOX<<CQO 

Qft<QPHO-ift<CQPQWUft-PiOHeLiCLiOHCQWWi-jS 


2222^^^o^^oinooooooooo 

OOOOOpOOOOOCNOOOOOOOOO 

uSi-^in’«^'Tf^vocNvdod^or4o^oiO'^vocNr-^ 


^  wu 

Dh  >  ’O  '-' 

^  .S  1 1 

<  r1  ^ 


BO-^  ffi 


>:  «3 


^  Ph  C3  d 

c«  S  .5 

Oh  P-I  Ph  PUt 


^  A  VO 
QO  hJ  Tt 


O  4>  '53 

2  p 

s  1m 

Q  w  S) 

If? 

Ph  (U  Pi 


^  c/3  'rl 

SP  2  5 

o  ULi  ^ 

^  ^  c 

<5:  o 

•tT  «>  "S 

^  ID 

00^:5 

^  o  ^ 

1  oU 

s  S  e 

-S  ‘3 

Q  ;r3  P. 
«  c/5  .CO 
* 


S 

.3  ffi 
ii  ^  ‘ 

^  I 
CO  ^  > 

U'O 
D 

i  z 

O  ^  . 

%  ^ 
5  “  , 

CZ)  CO  [ 
•*•  ■! 


CO^I 
o  o 

IH  CO 
o 

P<  o  , 

CO  D  » 
H  d-  M 

C3  ( 


VO  in 

<n  mH  ^ 

^  VO  VO 

t>-  o  o 
m  00  00 
cn  ^  ^ 
On  (N  rs 

V—H  T— < 

o  o  o 
o  o  o 

CN  ^  Tj- 

m  VO  VO 
C^  VO  VO 


I  VO  O  cn 
I  o  ^7  OV 

:  6  o 

O;  Q  ^ 

-§s 

o  £  T-M 
0*^0 
m  iz:  o 
*n  £5  VO 

vr^  ^ 


Tt  <N  1— ' 
00  m 
00  VO  m 
oo  ^  rA 
mh  VO  o 
CN  Os  ^ 
r;-  O  (N 
CO 

o  o  o 
o  o  in 

<N  ^  ^ 
ON  in 
r--  m  VO 


Items  added  to  upgrade  capability  C-3 


REPORT  DOCUMENTATION  PAGE 


Form  Approval 
OMD  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  receiving  instructions,  searching 
existing  data  sources,  gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this 
burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services, 
Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington  VA.  22202-4302,  and  to  the  Office  of  Management 
and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington,  DC  20503. 


1.  AGENCY  USE  ONLY 
blank) 

2.  REPORT  DATE 

January  1999 

3.  REPORT  TYPE  AND  DATE  COVERED 
Interim  98  July  -  98  December 

4.  TITLE  AND  SUBTITLE  A  Model  for  Predicting  Marine  Expeditionary  Force 
Preventive  Medicine  Materiel  Requirements 

5.  FUNDING  NUMBERS 

Program  Element:  63706  N 

Work  Unit  Number:  M0095.005  -  6809 

6.  AUTHOR(S)  Michael  R.  Galameau,  Gerald  Pang,  Paula  J.  Konoske 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Naval  Health  Research  Center 

P.O.  Box  85122 

San  Diego,  CA  92186-5122 

8.  PERFORMING  ORGANIZATION 
NUMBER 

Report  Number  99-2 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

Bureau  of  Medicine  &  Surgery  Office  of  Naval  Research  Marine  Corps  Systems  Command 
BUMED-26  800  N.  Quincy  Street  2006  Hawkins  Avenue 

Washington,  DC  20372  Arlington,  VA  22217  Quantico,  VA  22134-5010 

10.  SPONSORING/MONITORING 

AGENCY  AND  REPORT  NUMBER 

11.  SUPPLEMENTARY  NOTES 

12a.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release:  distribution  is  unlimited. 

12b.  DISTRIBUTION  CODE 

A 

12.  Abstract 

Maintenance  of  large  materiel  stockpiles,  in  a  few  locations,  has  been  replaced  with  a  policy  of  rapid  global  force  projection  that  can 
no  longer  support  large  logistical  footprints.  Therefore,  new  approaches  to  determine  how  to  best  match  logistical  support  to 
operational  requirements  must  be  developed  and  implemented.  The  Naval  Health  Research  Center  has  developed  and  tested  a  model 
that  projects  Preventive  Medicine  (PM)  materiel  requirements  by  linking  individual  supply  items  to  PM  objectives  and  tasks  conducted 
in  theater.  In  this  way,  only  those  items  with  a  link  to  a  specified  PM  task  are  included  in  the  materiel  projections.  Results  of  the 
modeling  effort  showed  significant  decreases  in  the  number  of  items,  weight,  volume,  and  cost  of  materiel  required  to  support  a 
Marine  Expeditionary  Force  (MEF)  operation.  By  establishing  a  link  between  PM  tasks  and  supplies,  a  significant  number  of  items 
were  deemed  to  be  redundant  or  not  required  to  support  the  MEF.  The  reductions  yielded  by  the  model  provided  sufficient  room  in  the 
blocks  to  add  new,  more  effective  materiel  that  enhanced  water  testing,  pesticide  application,  and  food  sanitation  capability. 
Furthermore,  because  of  the  inherent  flexibility  of  the  model,  die  relevant  variables  can  be  adapted  to  develop  the  materiel 
assemblages  tihat  will  be  required  to  support  different  war-fighting  concepts  they  emerge. 

14.  SUBJECT  TERMS  Authorized  Medical  Allowance  Lists  (AMAL),  logistics, 
medical  resource  allocation,  supply  configuration  model,  preventive  medicine 

15.  NUMBER  OF  PAGES 

38 

16.  PRICE  CODE 

17.  SECURITY  CLASS 

18.  SECURITY 

19.  SECURITY 

20.  LIMITATION  OF  ABSTRACT 

IFICATION  OF  REPORT 

CLASSIFICATION 

CLASSIFICATION  OF 

OF  ABSTRACT 

ABSTRACT 

Unclassified 

Unclassified 

Unclassified 

Unlimited 

NSN  7540-01-280-5500  Standard  Form  298  (Rev.  2-89) 


Prescribed  by  ANSI  std.  Z-39-18  298-102 


